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Abstract 

Objective: To evaluate the temporal and case-controlled correlations of anxiety, depression and stress with hyperemesis 
gravidarum 

Study Design: \Ne performed a longitudinal cohort study of women with hyperemesis gravidarum using the Depression, 
Anxiety and Stress Scale {DASS-21) to evaluate psychological distress at hospitalization and in the third trimester of 
pregnancy (from 28 weeks gestation). Third pregnancy trimester controls were recruited from routine antenatal clinic 
attendees who were matched to gestational age at the second DASS-21 assessment in the HG cohort. 

Results:lhe prevalences of nausea and vomiting, depression, anxiety and stress caseness in newly hospitalised hyperemesis 
gravidarum women were 100% and 100%, 19%, 69% and 21% which by the third trimester had fallen to 15.7% and 9.9%, 
4%, 19% and 3% and in third trimester controls were 15.9% and 14.2%, 14%, 61% and 20% respectively. Within the 
hyperemesis gravidarum cohort, nausea, vomiting depression, anxiety and stress reduced significantly by an absolute 84.3% 
(95% CI 76.2%-89.8%), 90.1% (82.8%-94.2%), 14.9% (7.2%-23.0%), 49.6% {38.6%-58.7%) and 18.2% (10.4%-26.4%) 
respectively between hospitalization for hyperemesis gravidarum and at the third trimester. In the third trimester, when 
comparing the hyperemesis gravidarum cohort to controls, the risk of nausea or vomiting was similar but depression, 
anxiety and stress were significantly lower: adjusted odds ratio AOR 0.10 (95% CI 0.03-0.5), 0.1 1 (0.05-0.23) and 0.08 (0.02- 
0.33) respectively. 

Conclusion: Our study revealed a reassuring pattern of a strong rebound from depression, anxiety and stress in women with 
hyperemesis gravidarum such that by the third pregnancy trimester the level of psychological distress was even lower than 
in controls. This observation imply that much of the psychological distress in acute hyperemesis gravidarum is self-limiting 
and probably in the causal pathway of hyperemesis gravidarum. Care in women with hyperemesis gravidarum should focus 
on the relief of nausea and vomiting. 
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Introduction 

Hyperemesis gravidarum (HG) complicates around 0.3-2% of 
pregnancies and is ctiaracterized by severe nausea and vomiting 
due to pregnancy resulting in dehydration and electrolyte 
imbalance, metabolic disturbance and the need for hospitaliza- 
tion. [1] HG typically arises between the 4th and the 10th week of 
gestation with resolution usually by 20 weeks of gestation [2] but in 
10% of cases symptom may persist throughout pregnancy[3]. 

Hormonal relationships with HG are often reported particularly 
the association with high levels of human chorionic gonadotropin. 
The aetiology of HG remains unclear and may be multi-factorial 
with biologic, psychological and socioeconomic antecedents. [2] 
Historically, a pregnant woman's vomiting was thought to 
represent various psychological conflicts but it is also plausible 
that psychological symptoms are a result of the stress and the 
physical burden of HG rather than a cause. [2] Women with prior 



psychiatric or medical conditions are more likely to develop HG 
when pregnant. [4] The prevalence of major depression, general- 
ized anxiety disorder, avoidant personality disorder and obsessive- 
compulsive personality disorder has been shown to be higher in 
women with HG. [5] In contrast, women with HG were no more 
likely than controls to have psychological morbidity after birth. [6] 
A study at our centre indicates that anxiety and depression were 
common in HG women when assessed at their first hospitalization 
with caseness rates of 46.9% and 47.8% respectively. [7] These 
rates compare unfavourably with anxiety and depression rates of 
36.3% and 22.1% in the first pregnancy trimester, 32.3% and 
18.9% in the second trimester and 35.8% and 21.6% in the third 
trimester from a longitudinal study of Chinese women in Hong 
Kong. [8] 

We sought to evaluate the evolution of nausea, vomiting, 
depression, anxiety and stress in the HG cohort from hospitaliza- 
tion into the third trimester of pregnancy. We hypothesize that 
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psychological distress is a consequence of the symptom burden of 
HG. We expect that in the third pregnancy trimester the rates of 
anxiety, depression and stress caseness should fall back to the 
background rate or lower as HG symptoms resolved according to 
its natural history [9] whereas the natural history of depression and 
anxiety caseness rates during pregnancy is a small dip in the 
midtrimester followed by a rise in late pregnancy [8]. 

Materials and Methods 

Ethical approval for the study was provided by our institutional 
review board, the University of Malaya Medical Centre Medical 
Ethics Committee (reference number 806.9 dated 23 August 
2010). The study recruited from 8 September 2010 to 17 February 
2012. The study was conducted in University of Malaya Medical 
Centre a fuU service state funded university hospital in a city 
setting providing free or subsidized health care to the general 
public. Women hospitalised for hyperemesis gravidarum were 
identified on the ward as soon as possible after admission and 
approached to participate. The patient information sheet was 
provided and the recruiting provider handled queries as presented. 
Participants gave their written consent. 

Selection criteria 

Inclusion criteria for participation were first hospitalization in 
the current pregnancy for the treatment of HG and ultrasound 
confirmation of pregnancy (or a positive urine pregnancy if an 
ultrasound was uninformative due to very early pregnancy). 
Women were excluded if they had multiple pregnancies, thyroid 
disease, gestational trophoblastic disease, established psychiatric 
illness or any other acute illness that could cause nausea and 
vomiting which may confound the diagnosis of HG. 

DAS5-21 

We used the Depression, Anxiety and Stress Scales (DASS) to 
assess the aforementioned types of psychological distress at 
hospitalization for HG and again in the third pregnancy trimester 
(from 28 weeks gc-station). DASS was originally formulated as a 42 
stem questionnaire [10]; a short form 21 stem version (DASS-21) 
can also validly be used to measure the dimensions of depression, 
anxiety, and stress in the general adult UK population [1 1]. There 
is a validated Malay language version of DASS-21 [12]; the Malay 
language version has concurrent validity in anxiety and depression 
components in infertility patients [13] when compared to the 
Hospital Anxiety and Depression Scale which is validated in 
perinatal populations [14]. DASS-21 has 21 stems with 4 gradated 
answer choices to each stem. Each answer is scored 0 to 3. It 
comprises of 3 subscales for depression, anxiety and stress - each 
with 7 stems. The subscale scores were summated, and then 
doubled in value to bring the scoring in line with the original 42- 
stem DASS: threshold values for depression, anxiet)' and stress 
caseness were set at &10, a 8 and a 15 respectively. [15] The 
concept of caseness is introduced rather than a definitive case as 
DASS-21 is not a diagnostic test. 

The DASS-21 questionnaire and data collection sheet for 
personal and medical characteristics were given to participants for 
completion. Instructions for form completion were provided by 
providers. The forms were collected after completion and checked. 
If the questionnaire or data sheet was incomplete, another request 
was made for the missing information but if a deliberate choice 
was made to not provide specific information, this was fully 
respected. The DASS-21 questionnaire was scored. If there was 
concern arising from participants' response, a discussion with the 
participant to ascertain appropriateness for formal psychiatric 



evaluation was made. Study data was not routinely made available 
to providers. 

Data collection 

Inpatient data from the HG hospitalization were transcribed to 
the case report form from clinical notes and on-line laboratory 
records. Ketonuria, hyponatraemia, hypokalaemia and high 
haematocrit on admission and prolonged hospital stay were 
selected as measures of severity of HG at hospitalization. Standard 
inpatient care of HG was provided to participants: comprising 
initial rehydration with intravenous fluids (typically normal saline), 
an intravenous anti-emetic (typically metoclopramide) and oral 
thiamine. Oral intake was resumed when tolerated. Patients were 
discharged once they were rehydrated, electrolyte repleted and 
tolerating sufficient oral intake. Participants who wished to deliver 
in our centre were referred to the antenatal care clinic for 
subsequent care. Our pregnancy care system is open to local 
women of all risk categories who choose our services on their own 
volition. 

Participants' clinical files were tagged to allow identification in 
the antenatal clinic for follow-up DASS-21 assessment and to 
provide information on nausea and vomiting within the last week. 
Follow up DASS-21 assessment was scheduled for as soon as 
possible after 28 weeks gestation when participants attended for 
routine care in our antenatal clinic. We selected 28 weeks as the 
threshold gestational age for reassessing nausea, vomiting, 
depression, anxiety and stress as it represents the conventional 
cut-off for the third pregnancy trimester, HG typically would have 
resolved by 20 weeks [2] allowing two or more months for 
psychological distress to respond and to minimize dropouts due to 
preterm delivery. 

Participants who did not continue with antenatal care in our 
centre were identified through a search of antenatal clinic records 
and they were contacted through all available communication 
channels to arrange a mutually convenient appointment on or 
after 28 weeks of gestation for DASS-21 assessment in our 
gynaecology or antenatal clinic. DASS-2 1 may also be dispatched 
to be completed if requested. At least two attempts were made to 
obtain the foUow up DASS-21 assessment. 

Controls 

Controls matched for gestational age S 28 weeks (at timing of 
second DASS-2 1 assessment in the HG cohort) were recruited on 
a 1 to 1 ratio from amongst routine antenatal clinic attendees by a 
co-author (SNZ). The inclusion criteria for the controls were the 
same as HG cases i.e. women with multiple pregnancies, thyroid 
disease or overt history of psychological illness were ext luded. We 
could not recruit controls from the early first trimester at a similar 
gestational age to the HG cohort on their hospitalization as in our 
care set up women with normal pregnancies do not present to our 
hospital for routine care that early. Controls were recruited 
opportunistically on a first available basis from the antenatal clinic 
queue pool whilst waiting to be seen. Controls provided similar 
personal information using identical documents (including DASS- 
21) omitting information specific to hospitalization for HG. 
Controls that had probable HG (i.e. severe nausea and vomiting 
requiring medical treatment) in the current pregnancy were 
excluded. 

Sample size calculation 

Study population sample size for the HG cohort, comparing 
depression caseness in early and late pregnancy was calculated 
thus. Depression caseness was found in 47.8% at hospitalization 
for HG[7] and present in 21.6% of the unselected third trimester 
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Table 1. Characteristics of women with hyperemesis gravidarum at hospitalization stratified according to their depression, anxiety 
and stress status as assessed by the 21 -stem Depression Anxiety and Stress Scales. 





Depression* 




P Value 


Adjusted 
P* 


Anxiety^ 




Adjusted 
P Value P* 


Stress^ 




P Value 




Yes n = 23 


No n = 98 






Yes n = 83 


No n = 38 




Yes n = 26 


No n = 95 




Age (years) 


28.4±4.5 


28.8±4.8 


P = 0.67 




28.9±4.8 


28.5 ±4.5 


P = 0.69 


29.5±4.6 


28.6±4.7 


P = 0.39 


Gestational 
age (weeks) 


9.4±3.4 


9.3±2.2 


P = 0.87 




9.0±2.5 


10.1 ±2.4 


P = 0.03 P = 0.94 


9.3±2.8 


9.4 ±2.4 


P = 0.99 


Weight (kg) 


55.5±11.4 


55.5±10.7 


P = 0.98 




55.9±10.3 


54.6±11.9 


P=0.53 


54.5 ±11.2 


55.8±10.7 


P = 0.60 


Gestational 
age at start o 
vomiting 
(weeks) 


7.2±3.1 


7.1 ±1.9 


P = 0.85 




6.8±2.1 


7.9 ±2.2 


P = 0.01 P = 0.20 


6.8±2.6 


7.2 ±2.0 


P = 0.36 


Duration of 

vomiting 

(weeks) 


2.2±1.4 


2.2±1.3 


P = 0.94 




2.2±1.3 


2.2 ±1.4 


P = 0.58 


2.5 ±1.4 


2.1 ±1.3 


P = 0.16 


Vomiting 
episodes (per 
day) 


8 [5-10] 


6.5 [5-10] 


P = 0.15 




8 [5-10] 


6 [5-8.25] 


P = 0.15 


8 [5-10] 


7 [5-10] 


P = 0.15 


Parity 


1 [0-1] 


0 [0-1] 


P = 0.55 




1 [0-1] 


0 [0-2] 


P = 0.55 


1 [0-2] 


0 [0-1] 


P = 0.55 


Miscarriage 


4 (17.4) 


17 (17.3) 


P = 0.99 




14 (16.9) 


7 (18.4) 


P = 0.80 


4 (15.4) 


17 (17.9) 


P = 0.99 


Ethnicity 






P = 0.40 








P = 0.18 






P = 0.61 


Malay 


1 7 (73.9) 


79 (80.6) 






68 (81.9) 


28 (73.7) 




20 (76.9) 


78 (80.0) 




Indian 


3 (13.0) 


10 (10.2) 






10 (12.0) 


3 (7.9) 




4 (15.4) 


9 (9.5) 




Chinese 


2 (8.7) 


2 (2.0) 






2 (2.4) 


2 (5.3) 




0 (0.0) 


4 (4.2) 




Others 


1 (4.3) 


7 (7.1) 






3 (3.6) 


5 (13.2) 




2 (7.7) 


6 (6.3) 




Previous 

hyperemesis 

gravidarum 


6 (26.1) 


25 (25.5) 


P = 0.99 




20 (24.1) 


11 (28.9) 


P = 0.66 


9 (34.6) 


22 (23.2) 


P = 0.31 


Planned 
pregnancy 


12 (52.2) 


52 (53.1) 


P = 0.99 




42 (50.6) 


22 (57.9) 


P = 0.56 


11 (42.3) 


53 (55.8) 


P = 0.27 


Married 


21 (91.3) 


97 (99.0) 


P = 0.09 




80 (96.4) 


38 (100) 


P = 0.55 


26 (100) 


92 (96.8) 


P = 0.99 


Local family 
support 


20 (87.0) 


79 (80.6) 


P = 0.57 




67 (80.7) 


32 (84.2) 


P = 0.80 


23 (88.5) 


76 (80.0) 


P = 0.40 


Low income" 


9 (39.1) 


44 (44.9) 


P = 0.65 




36 (43.4) 


1 7 (44.7) 


P = 0.99 


7 (26.9) 


46 (48.4) 


P = 0.07 


Housing 






P = 0.01 


P = 0.06 






P = 0.72 






P = 0.48 


Owned 


6 (26.1) 


39 (39.8) 






29 (34.9) 


16 (42.1) 




11 (42.3) 


34 (35.8) 




Rented 


12 (52.2) 


55 (56.1) 






48 (57.8) 


19 (50.0) 




12 (46.2) 


55 (57.9) 




Living with 

extended 

family 


5 (21.7) 


4 (4.1) 






6 (7.2) 


3 (7.9) 




3 (11.5) 


6 (6.3) 




Tertiary 
Education 


10 (43.5) 


60 (61.2) 


P = 0.16 




49 (59.0) 


21 (55.3) 


P = 0.70 


15 (57.7) 


55 (57.9) 


P = 0.99 


Paid 


20 (87.0) 


83 (84.7) 


P = 0.99 




71 (85.5) 


32 (84.2) 


P = 0.99 


22 (84.6) 


81 (85.3) 


P = 0.99 


Regular 
exercise 


2 (8.7) 


22 (22.4) 


P = 0.24 




15 (18.1) 


9 (23.7) 


P = 0.47 


2 (7.7) 


22 (23.2) 


P = 0.10 


Ketonuria 






P = 0.42 








P=0.75 






P = 0.57 


Nil 


1 (4.3) 


3 (3.1) 






2 (2.4) 


2 (5.3) 




1 (3.8) 


3 (3.2) 




;+ 


0 (0) 


4 (4.1) 






2 (2.4) 


2 (5.3) 




0 (0) 


4 (4.2) 




2+ 


0 (0.0) 


1 (1.0) 






1 (1.2) 


0 (0.0) 




0 (0) 


1 (1.1) 




3+ 


7 (30.4) 


15 (15.3) 






16 (19.3) 


6 (15.8) 




7 (26.9) 


15 (15.8) 




4+ 


1 5 (65.2) 


75 (76.5) 






62 (74.7) 


28 (73.7) 




18 (69.2) 


72 (75.8) 





Hyponatraemia''l5 (65.2)76 (77.6)P = 0.2861 (73.5)30 (78.9)P = 0.6520 (76.9)71 (74.7)P = 0.99Hypokalaemia*0 (0.0)16 (16.3)P = 0.04P = 0.9910 (12.0)6 (15.8)P = 0.573 

(11.5) 13 (13.7)P = 0.99Long Hospital stay > 4 clays*M (17.4)18 (18.4)P = 0.9917 (20.5)5 (13.2)P = 0.444 (15.4)18 (1 8.9)P = 0.78High Haematocrit > 0.41**5 (22.7)20 

(20.6) P = 0.7819 (23.2)6 (1 6.2)P = 0.474 (15.4)21 (22.6)P = 0.59 

Data presented as mean ± standard deviation, median [interquartile range] and number (%). Bivariate analyses are with Student t test for continuous data set, Mann 
Whitney U test for ordinal or non-parametric data, Fisher Exact test for 2x2 categorical dataset and Chi Square test for larger categorical dataset. All tests are 2-sided. 
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Multivariable logistic regression analysis performed if multiple co-variables with bivariate P<0.05 found, incorporating in tfie model all the significant co-variables to 
identify independent risk factors for depression, anxiety and stress respectively. 

*A calculated score of at least 10 on the summated {then doubled) scores of the depression component of the 21-stem Depression, Anxiety and Stress Scales 
^ A calculated score of at least 8 on the summated {then doubled} scores of the anxiety component of the 21-stem Depression, Anxiety and Stress Scales 
"'"Multivariable logistic regression performed incorporating co-variables with P<0.05 on bivariate analyses where available to obtain adjusted P value. 
^A calculated score of at least 15 on the summated {then doubled) scores of the stress component of the 21-stem Depression, Anxiety and Stress Scales 
"Month income of less than RM3000 (approximately US$950) 

^'Serum sodium level < 135 mmol/L as defined by the normal range provided by our laboratory 
^Serum potassium level < 3.5 mmol/L as defined by the normal range provided by our laboratory 
**Cut-offs defined as top quartile values for these parameters in the HG cohort 
doi:1 0.1 371 /journal.pone.0092036.t001 



antenatal population [8]. In about 10% of cases, symptoms of HG 
can persist into the third trimester. [3] Hence assuming that 
depression caseness rate approximates to that of the unselected 
antenatal population in recovered HG cases (2 1 .6%) but remained 
at the initial rate (47.8%) in the 10% with continuing HG 
symptoms, the depression caseness rate is calculated to be 24.2% 
in the HG cohort in the third trimester. Applying alpha of 0.05, 
power 80%, prior depression caseness rate of 47.8% and third 
trimester caseness rate of 24.2%, using McNemar's test, 100 
women are needed for a suitably powered study (online calculator 
via http:/ /www.statstodo.com/SSizMcNemar_Pgm.php#Single 
calculation: sample size estimation). 41% of women hospitalised 
with HG to our centre did not go on to receive antenatal care and 
deliver at our centre. [1] Assuming a dropout rate of 40% in 
participants who did not deliver -with us and a 10% dropout rate in 
those who delivered at our centre, 129 women with HG needed to 
be enrolled. 

Statistical Analysis 

Statistical analysis was performed using the SPSS 15 (SPSS Inc., 
Chicago IL, USA). The one sample Kolmogorov-Smirnoff test was 
used to assess normality of data distribution. Fisher's exact test was 
used for 2x2 categorical data, Chi-Square test for larger than 2x2 
categorical data sets. The means of normally distributed contin- 
uous data was assessed by Student t-test. The Mann Whitney U 
test was used for non-normally distributed data and ordinal data. 
McNemar's test was used to analyse change in nausea, vomiting, 
depression, anxiety and stress at hospitalization for HG compared 
to at the third trimester. Multivariable logistic regression analysis 
was used to control for co-variables with P<0.05 on bivariate 
analysis. P<0.05 on 2-sided tests was taken as a level of 
significance for all tests. 

Results 

129 women were recruited at hospitalization for HG. AU 
completed the DASS-2 1 questionnaire and also provided personal 
information as requested in our standardised data collection form. 
Eight participants (five could not be contacted or did not respond 
and three had miscarried) did not complete the DASS-2 1 
questionnaire in the third trimester leaving 121 women in the 
HG cohort for analysis. 120 controls in their third trimester 
matched for gestational age (a 28 weeks gestation) were recruited 
from amongst regular antenatal clinic attendees. They also 
completed the DASS-2 1 questionnaire and provided the same 
personal data. Seven of tiie controls reported a history of probable 
HG with severe nausea and vomiting requiring medical treatment 
earlier in their pregnancy and were excluded, leaving 1 1 3 controls 
for analysis. We approached participants with worrying DASS-2 1 
scores for discussion with an offer for a formal psychiatric 
appointment as appropriate. The offer was not taken up. 

Table 1 shows the characteristics of the HG cohort at 
hospitalization stratified according to their depression, anxiety 
and stress caseness or non-caseness status to identify potential 



predictors using bivariate analysis. The rates of depression, anxiety 
and stress caseness were 19%, 69% and 21% respectively. We 
adjusted for all characteristics with P<0.05 on bivariate analysis in 
a multivariable log"istic regression analysis model to identify 
independent risk factors for depression, anxiety and stress caseness. 
No significant independent predictor for depression, anxiety and 
stress was found after adjustment. 

Table 2 shows the magnitude of the evolution of symptoms of 
nausea, vomiting, depression, anxiety and stress over time from 
hospitalization to the third trimester (on or after 28 weeks 
gestation) in the HG cohort. Nausea, vomiting, depression, anxiety 
and stress caseness all declined significantiy (P<0.001, McNemar's 
test) as anticipated: absolute percentage reductions by the third 
trimester were 84.3% (95% CI 76.2-89.8%), 90.1% (95% CI 
82.8-94.2%), 14.9% (95% CI 7.2-23.0%), 49.6% (95% CI 38.6- 
58.7%) and 18.2% (95% CI 10.4-26.4%) respectively. 

In Table 3, we compared the characteristics of the HG cohort 
and that of controls recruited in their third trimester (DASS-2 1 
assessment performed at a mean ± standard deviation gestational 
age of 30.5 ± 1.6 weeks). Compared to controls, the HG cohort was 
significantiy (P<0.05) younger, more likely to have had HG in a 
previous pregnancy and be of Malay ethnicity and less likely to 
have had a tertiary level education. Adjustment was made for 
these variables when comparing the risk of nausea, vomiting, 
depression, anxiety and stress between the HG cohort and controls 
in the third trimester (displayed in Table 4). 

Table 4 shows the bivariate relative risks and adjusted odds 
ratios (AOR) of nausea, vomiting, depression, anxiety and stress in 
the third trimester of the HG cohort compared to controls. There 
was no difference in nausea and vomiting. The overall nausea 
and/or vomiting rates were 17.4% compared with 15.9% (95% 
RR 1 . 1 95% CI 0.8-1 .4; p = 0.86) for HG women against controls 
in the third trimester. However, depression, anxiety and stress 
caseness were aU far less prevalent (AORs 0.1 [95% CI 0.03-0.5], 
0.11 [95% CI 0.05-0.23], and 0.08 [95% CI 0.02-0.33]), 
respectively in the HG cohort compared to controls. 

As HG women of Chinese ethnicity seemed to have a higher 
rate of depression caseness (Table 1) though numbers were few 
and the control group has a higher proportion of Chinese women 
(Table 3), post hoc we performed a sensitivity analysis excluding 
Chinese women. The results of this sensiti"vity analysis are not 
materially changed compared to the original findings as described 
above. 

Discussion 

Currently, the 2-way etiologic relationship between HG and 
psychological distress remained unresolved. We performed a 
longitudinal study on a cohort of women with HG assessing the 
evolution of depression, anxiety and stress from diagnosis of HG 
into the third pregnancy trimester when in tandem with the typical 
natural history of HG, fuU recovery can be anticipated. We also 
compared the HG cohort against controls (without a history of 
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Table 2. Comparison of Nausea, Vomiting, Depression, Anxiety and Stress at Hospitalization for Hyperemesis Gravidarum and at 
the Third Trimester. 





At Hospitalization n = 121 


Tliird Trimester n = 121 


P value 


Difference (95% Confidence Interval) 


Nausea* 


121 (100%) 


19 (15.7%) 


P<0.001 


84.3% (76.2%-89.8%) 


Vomitingt 


121 (100%) 


1 2 (9.9%) 


P<0.001 


90.1% (82.8%-94.2%) 


Depression^ 


23 (19.0%) 


5 (4.1%) 


P<0.001 


14.9% (7.2%-23.0%) 


Anxiety^ 


83 (68.6%) 


23 (19.0%) 


P<0.001 


49.6% (38.6%-58.7%) 


Stress" 


26 21.5% 


4 (3.3%) 


P<0.001 


18.2% (10.4%-26.4%) 



Data expressed as number (%). Analyses were by 2-sided.McNemar's test. 
*At least one day of nausea in the last week 
^ At least one day of vomiting in the last week 

■'"A calculated score of at least 10 on the summated (then doubled) scores of the depression component of the 21 -stem Depression, Anxiety and Stress Scales 
^A calculated score of at least 8 on the summated {then doubled) scores of the anxiety component of the 21 -stem Depression, Anxiety and Stress Scales 
"a calculated score of at least 15 on the summated (then doubled) scores of the stress component of the 21-stem Depression, Anxiety and Stress Scales 
doi:l 0.1 371 /journal.pone.0092036.t002 



HG) in the third trimester to address the hypothesis whether 
psychological distress is driven by the symptoms of HG. 

In our study of women hospitalised for HG, using DASS-2 1 
19%, 69% and 21% were classified as having depression, anxiety 
and stress caseness respectively. No independent risk factor was 
identified for these components of psychological distress in our 
cohort. By the third trimester, the rates had fallen to 4%, 19% and 
3%, a substantial and significant decrease in tandem with a sharp 
fall in the symptoms of nausea and vomiting. The HG cohort's 
adjusted odds ratio for depression, anxiety and stress was only 
about one-tenth that of controls recruited in the third trimester 



whilst nausea and vomiting prevalences were similar. The 
reduction in depression, anxiety and stress was a surprise finding 
particularly in terms of magnitude; the expectation was that 
psychological distress in the HG cohort should fall to about the 
background rate in tandem with the expected fall in the symptoms 
of nausea and vomiting as HG resolved. The large fall in 
psychological distress in the HG cohort is not likely to be 
consistent with psychological distress being a major driver of HG 
as psychological distress is similar in the first and third trimester of 
pregnancy [8] and far more supportive of psychological distress 
being a reaction to the debilitating physical effects of HG, with a 



Table 3. Characteristics of hyperemesis gravidarum cases at hospitalization and of controls when recruited at 28 weeks. 





Characteristics 


Hyperemesis Cases n =121 


Controls n = 113 


P Value 


Age (years) 


28.8±4.7 


30.7±4.5 


P = 0.002 


Parity 


1 [0-1] 


1 [0-1] 


P = 0.95 


Miscarriage 


21 (17.4) 


28 (24.9) 


P = 0.19 


Ethnicity 






P<0.001 


Malay 


96 (79.3) 


77 (68.1) 




Indian 


13 (10.7) 


12 (10.6) 




Chinese 


4 (3.3) 


24 (21.2) 




Others 


8 (6.6) 


0(0.0) 




Previous hyperemesis gravidarum 


31 (25.6) 


3 (2.7) 


P< 0.001 


Planned pregnancy 


64 (52.9) 


48 (42.5) 


P = 0.12 


Married 


118 (97.5) 


113 (100) 


P = 0.25 


Local family support 


99 (81.6) 


90 (79.6) 


P = 0.74 


Low income* 


53 (43.8) 


53 (46.9) 


P = 0.69 


Housing 






P = 0.43 


Owned 


45 (37.2) 


50 (44.2) 




Rented 


67 (55.4) 


53 (46.9) 




Living with extended family 


9 (7.4) 


1 0 (8.8) 




Tertiary Education 


70 (57.9) 


84 (74.3) 


P = 0.01 


Paid employment 


103 (85.1) 


95 (84.1) 


P = 0.86 


Regular exercise 


24 (19.8) 


31 (27.4) 


P = 0.22 



Data presented as mean ± standard deviation, median [interquartile range] and number (%). Bivariate analyses are with Student t test for continuous data set, Mann 
Whitney U test for ordinal or non-parametric data. Fisher Exact test for 2x2 categorical dataset and Chi Square test for larger categorical dataset. All tests are 2-sided. 
♦Month income of less than RM3000 (approximately US$950) 
doi:l 0.1 371/journal.pone.0092036.t003 
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Table 4. Nausea, Vomiting, Depression, Anxiety and Stress in the Third Trimester in Women Previously Hospitalised with 
Hyperemesis Gravidarum Compared to Controls. 







Hyperemesis Gravidarum 






Relative Risk 95% 


Adjusted P 


Adjusted Odds Ratio (95% 




n = 121 


Controls n = 


113P value 


Confidence Interval 


value 


Confidence Interval) 


Nausea* 


19 (15.7) 


18 (15.9) 


P = 0.99 


RR 1 .0 95% CI 0.5-2.0 


P = 0.43 


AOR 1 .4 (0.6-3.0) 


Vomiting' 


1 2 (9.9) 


16 (14.2) 


P = 0.42 


RR 0.7 95% CI 0.3-1.4 


P=0.49 


AOR 0.7 (0.3-1.8) 


Depression* 


5 (4.1) 


16 (14.2) 


P = 0.01 1 


RR 0.3 95% CI 0.1-0.8 


P = 0.003 


AOR 0.1 (0.03-0.5) 


Anxiety' 


23 (19.0) 


69 (61.1) 


P<0.001 


RR 0.3 95% CI 0.2-0.5 


P<0.001 


AOR 0.1 1 (0.05-0.23) 


Stress" 


4 (3.3) 


23 (20.4) 


P<0.001 


RR 0.2 95% CI 0.1-0.5 


P<0.001 


AOR 0.08 (0.02-0.33) 



Data expressed as number (%). Analyses are by Fisher Exact test. All tests are 2-sided. Adjustment made for maternal age, ethnicity, educational attainment and 
hyperemesis gravidarum in a previous pregnancy as these characteristics are significantly different between the hyperemesis gravidarum and control groups 
*At least one day of nausea in the last week 
^At least one day of vomiting in the last week 

"'"A calculated score of at least 10 on the summated (then doubled) scores of the depression component of the 21 -stem Depression, Anxiety and Stress Scales 
'a calculated score of at least 8 on the summated (then doubled) scores of the anxiety component of the 21 -stem Depression, Anxiety and Stress Scales 
"a calculated score of at least 15 on the summated (then doubled) scores of the stress component of the 21-stem Depression, Anxiety and Stress Scales 
doi:10.1371/journal.pone.0092036.t004 



very strong rebound in psychological wellbeing after physical 
recovery from HG. Women with HG also regard HG as being 
biologically determined. [16] These findings suggest that as 
perceived by the patients themselves, specific psychological 
assistance maybe of limited value during acute HG and when 
offered was typically declined. [7] 

A previous report from our centre but using Hospital Anxiety 
and Depression scale (HADS) had demonstrated depression and 
anxiety caseness rates at hospitalization for HG of 47.8% and 
46.9% respectively: paid employment was an independent risk 
factor for anxiety and previous miscarriage a "protective" factor 
against depression caseness. [7] These depression and anxiety rates 
are quite different from the rates using DASS-21 in our current 
study of 19% and 69%. In Malaysian women attending a fertility 
clinic, the anxiety domain of the Malay version of DASS-2 1 had 
good correlation with the anxiety domain in HADS but for DASS- 
21 depressive domain, DASS-21 had modest correlation with its 
respective domain in HADS. [13] In contrast, we did not identify 
any independent risk factor for depression, anxiety or stress 
caseness in the current study. The observed differences between 
the studies could probably be accounted for by the difference in 
the performance of DASS-21 and HADS instruments. 

When assessed at 15 weeks and again at 20 weeks gestation, 
depression, anxiety and stress scores have been shown to be higher 
in 164 nuUiparous HG women than in 3259 nuUiparous controls 
with an even greater difference observed in women with severe 
(defined as requiring hospitalization) HG. That study also reported 
that elevated stress, depression and limiting response to pregnancy 
scores occurs secondary to the HG and normalise when the HG 
improves, although this effect may take weeks to occur. In 
contrast, more than five weeks following the cessation of vomiting, 
anxiety scores remain elevated in women with HG. [1 7] Our data 
of women hospitalised with HG showed that further differentiation 
in HG severity using laboratory and clinical parameters did not 
impact further on the risk of depression, anxiety and stress 
(Table 1). 

The nausea and/or vomiting rates in the third trimester of 
15.9% in our control group (which was similar to that in the HG 
group of 17.4%) may seem high and a potential contributor to 
psychological distress in controls. We did not exclude women with 
mild NVP from our control group. A recent meta-analysis of the 
worldwide literature taking into account data from 59 studies 
found an average NVP rate of 69.4% with NVP symptoms 



continuing into the third trimester in 23.5% [9] which would 
suggest that the 15.9% NVP rate in our controls and 17.4% rate in 
HG cases were consistent with the global experience. 

There were strengths and limitations to our study. Our HG 
cohort was exclusively of women with the most severe clinical 
presentation that needed hospitalization. Hospitalization is a useful 
and pragmatic demarcator of HG from the much milder nausea 
and vomiting of pregnancy which can affect up to 90% of 
pregnancies. [18] Our HG cohort sample size was properly 
powered to observe a drop in depression caseness to the 
background rate in tandem with expected resolution of HG by 
the third trimester. The drop-out rate in the study was low and 
there were few missing data. We presented a hybrid analysis with 
cohort and case controlled elements which we believed best 
describe the temporal and case-control correlation between HG 
and depression, anxiety and stress. However, the Malay language 
version of DASS-2 1 has not specifically been validated in HG even 
though it has been validated against HADS in infertility 
patients [13]. Longitudinal data starting from prepregnancy to 
term is required to best define the etiological relationship between 
psychological distress and HG. This type of data is difiicult to 
obtain as the incidence of HG can be as low as 0.3%, requiring a 
very large prepregnant sample size for a powered study. We did 
not take into account factors which might have arisen by the third 
trimester that might have contributed to depression, anxiety and 
stress in controls e.g. gestational diabetes, pregnancy induced 
hypertension, fetal growth restriction. However, HG is not 
associated with gestational diabetes or hypertension; any positive 
association that HG might have with fetal growth restriction would 
tend to move the effect to nuU instead of a reduction in 
psychological distress when compared to controls. Also, we took 
only gestational age into account when selecting our controls 
which resulted in the control group having a number of 
characteristics significantly different from the HG cohort. How- 
ever, we used multivariable logistic regression to adjust for these 
differences in the eventual analysis. Sensitivity analysis excluding 
women of Chinese ethnicity also did not materially alter our 
findings. 

Conclusion 

Depression, anxiety and stress in HG are probably in the causal 
pathway of HG as a response to the deleterious physical effects. 
The psychological distress appears to be self-limiting in tandem 
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with symptoms of HG. Care in HG should arguably be focused on 
relieving the symptoms of nausea and vomiting. 

Acknowledgments 

We acknowledge the assistance of providers at the University of Malaya 
Medical Centre's gynaecology ward and antenatal clinic in the recruitment 
and follow-up of the study subjects. 



Author Contributions 

Conceived and designed the experiments: PCT SNZ NA SZO SYK. 
Performed the experiments: SNZ. Analyzed the data: PCT SNZ NA SZO 
SYK. Contributed reagents/materials/analysis tools: PCT NA SZO SYK. 
Wrote the paper: PCT SNZ. 



References 

1. Teui PC, Jacob R, Quek KF, Omar SZ (2006) The fetal sex ratio and metabolic, 
biochemical, haematological and clinical indicators of severity of hyperemesis 
gravidarum. Bjog 113: 733—737. 

2. Verberg MF, GilloU DJ, Al-Fardan N, Grudzinskas JG (2005) Hyperemesis 
gravidarum, a literature review. Hum Rcprod Update 11: 527—539. 

3. (iadsby R, Barnic-Adshcad AM, Jaggcr C- (1993) A prospective study of nausea 
and vomiting during pregnancy. Br J Gen Pract 43: 245—248. 

4. ScngJS, Schrot JA, van De Ven C, Liberzon I (2007) Service use data analysis of 
pre-pregnancy psychiatric and somatic diagnoses in women with hyperemesis 
gravidarum. J Psychosom Obstet Gynaecol 28: 209-217. 

5. Uguz F, Gezginc K, Kayhan F, Cicek E, Kantarci AH (2012) Is hyperemesis 
gravidarum associated with mood, anxictv and personality disorders: a case- 
control study, (ien Hosp Psychiatry 34: 398-402. 

6. Simpson S\V, Goodwin TM, Robins SB, Rizzo AA, Howes RA, et al. (2001) 
Psychological factors and hyperemesis gravidarum. J Womens Health Gend 
Based Med 10: 471^77. 

7. Tan PC, Vani S, Lim BK, Omar SZ (2010) Anxiety and depression in 
hyperemesis gravidarum: prevalence, risk factors and correlation with clinical 
severity. Eur J Obstet Gynecol Reprod Biol 149: 153-158. 

8. Lee AM, Lam SK, Sze Mun Lau SM, Chong CS, Chui HW, et al. (2007) 
Prevalence, course, and risk factors for antenatal anxiety and depression. Obstet 
Gynecol 110: 1102-1112. 

9. Einarson TR, Piwko C, Koren G (2013) Quantifying the global rates of nausea 
and vomiting of pregnancy: a meta analysis. J Popul Ther Clin Pharmacol 20: 
el71-183. 



10. Lovibond PF, Lovibond SH (1995) The structure of negative emotional states: 
comparison of the Depression Anxiety Stress Scales (DASS) with the Beck 
Depression and Anxiety Inventories. Behav Res Ther 33: 335—343. 

11. Henry JD, Crawford J R (2005) The short-form version of the Depression 
Anxiety Stress Scales (DASS-21): construct validity and normative data in a large 
non-clinical sample. Br J Clin Psychol 44: 227-239. 

12. Ramli M, Ariff" MF, Zaini Z (2007) Translation, validation and psychometric 
properties of Bahasa Malaysia version of the Depression Anxiety and Stress 
Scales (DASS). ASEAN Journal of Psychiatry 8: 82-89. 

13. Ramli M, Roszaman R, Kartin iA, Rosnani S (2012) Concurrent validity of the 
depression and anxiety components in the Bahasa Malaysia version of the 
Depression Anxiety and Stress Scales (DASS). ASEAN Journal of Psychiatry 12: 
XX XX. 

14. Meades R, Ayers S (201 1) Anxiety measures validated in perinatal populations: a 
syslemalir re\'ie\v. J Affect Disord 133: 1—15. 

15. Lovibond, S.H. & Lovibond, P.F. (1995). Manual for the Depression Anxiety 
Stress Scales. (2nd. Ed.) Sydney: Psychology Foundation. 

16. Munch S (2002) Women's experiences with a pregnancy complication: causal 
explanations of hyperemesis gravidarum. Soc Work Health Care 36: 59-76. 

17. McCardiy FP, Khashan AS, North RA, Moss-Morris R, Baker PN, et al. (201 1) 
A prospective cohort study investigating associations between hyperemesis 
gravidarum and eogniti\'e, behavioural and emotional well-being in pregnancy. 
PLoS One 6: e27678. 

18. Tan PC, Omar SZ (2011) Contemporary approaches to hyperemesis during 
pregnancy. Curr Opin Obstet Gynecol 23: 87-93. 



PLOS ONE I www.plosone.org 



7 



March 2014 | Volume 9 | Issue 3 | e92036 



